PATENT SPECIFICATION 




Application Date : May 5, 1931. No, 13,307 j 
Complete Left: Oct. 16, 193L 
Complete Acccptsd : April 14, 1932. 

PROVISIONAL SPECIFICATION. 



31. 



370 s 687 



Improvements in or relating to Electric Water Heating Devices. 



h Ba^x Willlui Darby, Builder, of 
Tudor uouse, Hiffh Street, Eltham, 
b E 9, a subject of the King of Great 
Jiritain, do liereby declare the nature of 

5 this invention to be aa follows: 

This invention relates to electric water 
heating devices and has for its chief object 
to provide a compact and serviceable 
heating' device which will give a 
10 practically instantaneous supply'^of hot 
water when required for domestic or 
similar purposes, 

A further object of the invention is to 
provide an improved switch device 
15 constructed m such a manner so as to 
ensure that the water shall flow throu-h 
the devibe iefotre jthe 4ei\tTw curr^t 
supply IS turned on and so as to ensure 
on electric current supply be turned 

oft before the flow of water throur^h the 
device ceases. 

According to the invention the device 
comprises a tortuous or elongated passa^-e- 
way providing a relatively long path 
^ along which the water flows and an 
electric heating element arranged in sai<l 
passageway and freely exposed to the 
water flowing therein. The passageway 
may conveniently be formed in a plate of 
electric insulating ma-terial. which is 
preferably formed of or moulded from the 
material known , under the re^'istered 
Trade Mark Bakelite or "similar 
synthetic resin material. It is preferred 
to employ two of such plates having 
tortuous passages the plates being secured 
together with preferably a sheet of 
rubber coatacting with each face of the 
plates and with a sheet of synthetic resin 
^0 material arranged between the sheets of 
rubber so as lo separate the tortuous 
passages in each plate, the water being 
permitted to flow from one plate to the 
other only through the medium of 
/lO apertures an^ged in the sheets .of 
material interposed between . the two 
plates. It is preferred to arrange the 
flow of water in such a manner that it 
enters one plate and passes through the 
Sn passageway in the plate which passage- 
way terminates at about the centre of tlie 
plate from- whence the water passes 
through tlie apertures in the sheets oi 
[Price I/-' 



material into the adjacent plate and from 
the centre of tliat plate the water flows 55 
around the passageway to the outside. It 
is preferred to form the two plates with 
bosses which are arranged so that when 
the two plates are secured together for 
example by means of screws, clamps, or 60 
the like the bosses register with 'one 
another. One of the bosses is connected 
to the cold w^ater supply while the other 
boss is provided with, a jet or the like 
from which the hot water issues. The 65 
sheets, of material interposed between the 
two plates may serve to prevent a through 
flow of cold water through the two bosses. 
The outer surface of the two plates may 
be conveniently reinforced by the 
provision of webs or the like. The plates 
may be of any suitable form for esample 
circular or rectangular and in the case of 
a circular plate the passageway would be 
in the form of a spiral depression and in '^^ 
the case of rectangular plates the passage- 
way would be in the form of a sub- 
stantially rectangular spiral formation. 
It is preferred in each plate to provide 
two electric heating elements the two 80. 
heating elements being spaced apart from 
one another by means of a numljer of; 
lugs or other projections located alon^ the 
iengths of tlie passageways. Alterna- 
tively, a single heating element may be 85" 
employpd. It is preferred that tlie two 
heating elements be. fed with current at 
two points. The electric heating elements 
may commence for example ,in the region 
of the water inlet in one plate and at'^the 90 
water outlet in the other plate and may 
terminate m each plate just prior to the 
apertures where the water passes from one 
plate to the other plate. A suitable 
terminal may be mounted for e3:ample on 93 
one side of each plate to which the positive 
aide of the electric current supply may be 
connected. Embedded in each plate is a 
strip of copper or other electric conduct- 
ing nuateTial which is arranged so as to iOO 
conduct the current supply to two pairs 
of terminals in each plate to which the 
ends of the electric heating elements are 
connected. The negative side of the ' 
current supply is Jed to the electric lOS- 
heating element substantiallv midway 
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g copper or other ^'^^l^ i^^^ 
^ material f^^^^^^«^%^i/of terminals to 
:S the\fctrV 'eatU elements .r. 

10 tke by means of screws 

w\tl the sLets of material 
r.?.ta^hem fom a water-tight com- 
betweea ttem ioi"^ nassin"' into one 

• : partmeat tlie water VJ^^^p^^ j^^^ the 

. p^ralUl for -^'^^ ?Klates* and Se 
20 negative termmals^oa the ^late^^^^^^^^ed 

°witra"s^teh"d^vk^tat the water is 

30 supply IS tuW P^^J^/Xbefore tVe £ow 
current supply IS tn^aed °n ^^j^^^^ly 
of water ceases The cocu i 

cock axranged ^^^ter supply- 

35 the device /f^^^^^ or another part 

eoatrolled merely s-t^^ J- 
switch is preferably m t^^^^ ^wo 

40 sealed - ^ 

termmals which mayj ^^^^^^ ^^ppl^. 
positiTesideof the eiectr 

Ooatact IS We ^^^^^^^rY contained 
terminals by means of ^^^^^^ ..^t is 
45 in the glass container. J^hen ttie ^.^.^^ 

in its open Pef^J^o flow tbrouV the 
^ater is P«r^f ^"^^^ the 



When, however the cock s t--^^^^-^,, • 

terminals, f ^ opened and 55 

electric current ^^ush 

cock is moved into tne op f 

close the negative ^^^^ °* ^^^^iiat the 
Tke switch IS abo so arian eel t^^.^ ^ 

mercury gravity switch " "S^^j^^^j „„y 
when the cock is turned oit so 
sparking which mav OLCur aiises^^ ^^^^ 

mercui-y switch and not i ^ ^^ 
brushes of the contact switch, i^^^^ .. 

avoid any electrification °f J^^^^^atin.u- 
to its contact with the eje'^"^^^^, t5ie 
elements it is Pr^terred the 

^:^sl oT^stir oXs/ » 

according , Practically instantaneons 
to obtain a Pr^f^^^i^y ^o the switch- 85 
supply of hot water 
ing arrangement the w^^^^ ^^^^^ 

through ti^e ^rfatin- elements thereby 
subsequent damage to the plates. 



Dated this 5th clay "Olpy. jOfl- 

TTASELTENE. LAKE 
28 Southampton Biuldin^s. London. 

England, and 
i9_95 West 44th Street, ^ew York. 
TJ S A. 

Agents for 'the Applicant. 
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Tudor House Higli S^;'^^ ^f. Great 
^th^^lvttoTrdates to ele.tric.:w.ter 



Seating devices and hasjor ijs .hiet^ ,gO 

object to P^r^f«/,^^;^'coastruction 
hea.tmg device ?; practically 
vrhich will S^Jl , "^tgj .^ten 
instantaneous ^^PP^? purposes. 

provide ,an ^P^7^_„er as to ensure . 
:aoiistructed m such a manner as 
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tliat the water slvall flow througk the 
device before the electric current supply 
is turned on and to ensure that tne 
electric current supply be turned olf betor. 
the flow of water through the device 

& 

' According to the invention the device 
comprises a substantially flat plate having 
a tortuous or elongated passageway or 
10 channel providing a relatively long pat 
in which the water is adapted to flow and 
an electric heating element arranged m 
said passageway and freely exposed to the 
water lowing therein The passageway 
,^ may conveniently be formed in a plate ot 
electric insulating material ^v^^^h is 
meferablv formed of or moulded troiu Hi? 
Serial known under, the registered 
Trade Mark " Bukelite " or similar 
20 synSietic resin material It is preferred 
to employ two (or more) of such plates 
having tortuous passages the plates being 
secured together with preferably. a sheet 
of rubber or other suitab e material such 

25 as asbestos contacting Y\'^^\.^ihetic 
the plates and with a sheet oi synthetic 
resin material arranged between the sheets 
of rubber so as to separate the tortuous 
passageways in each plate, w^ter being 

30 Jermitted to flow from one plate to the 

^■Sther only tl^'^^^f . ^^^^^ "^"fe o 
apertures arranged in the sheets of 
material interposed between the two 
nlates It is preferred to arrange the 
35 flow of water in such a manner tliat it 
■ enters one plate and passes through the 
;Seway in that plate which pas^ge- 
way terminates at about the centre of the 
plate from whence the water passes 
/n throu-h the apertures m the sheets of 
'iial Lto the adjacent plate and f^m 
the centre of that plate the watex flows 
around the passageway to the ou side. 
B ic, referred to provide two heating 
; 43 elements in the passageway m each p ate 

• which are fed with an electric current at 
^ poi^^ts A valve or cock is preferably 
Sovided for controlling the flow of water 
tSi the plates which is so associated 

• ^ IXa switch device that water is caused 

• ^ to flo^ through the plates berore the 

eleotS current supply is turned on and 
tSt the electric current supply ^^turnedott 
before the flow of water ceases. Means 

• 55 Sy also be provided for permitting a 

flow o£ cold water through the heating 

^Tn' order that the said invention may be 
clearly understood and readily carried 
60 £o e'kect the' same will now be mor 

fully described with ^^^^^^^f .i|,Vate 
• accoVw drawings which illustrate 
rliP invention, as applied by . way oi 
examXto a heating device . emplpymj 
® grplates having tortuous or elongated 
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passageways and in which:-- 

]?i<vure 1 is an elevation of one of said 
platel showing the said passageway ; 

Fi'nire 2 is an outside elevation Oj. tlie 
plate° shown in Eigure 1; 

lioiire 3 is a horizontal section taken 
aloni the line 3-3 of Figure 1 and show- 
lag two plates clamped togeihei 

Fio-ure 4 is a view similar to Figure 3 
taken along the line 4-4 of Figure 1, 
Pi^iie 5 is an elevation of a preferred 
form^of means for connecting the heating 
device to the water ^^?Piy/^4,^ll™^^^^V;c 
a valve or cock associated with a switcb 

^^mXve 6 is a view similar to f is^f & 
but Ihowing a further form of switcTi 

'^^Fi<^iire 7 illustrates in rear perapective 
the valve or cock showa in Figure 5 
provided with mechanism for permitting 
a flow of cold water. 

Referring now more particularly . lO 
Figures I to 4 of the accompanj-ing 
drawings, reference numerals 6 and < 
Sustrale' two substantiaUy '^ectansular 
shaped plates preferably moulded from 
sj-nlhetic resin material and each having 
an elongated or tortuous passageway 8 
on ite inner surface. Each plate is 
provided with a boss 9 to which a suuable 
Lnnecting member . 10 l^e™-;-^*!' 
fuUy referred to, is applied for the 
purpose of supplying cold water to the 
?asTageways. The two plates are clamped 
togetfier by clamping screws or^^^l^^ 
the passageway m one . plate being 
sepai-ated from the P^s^^^^^^^y ^" 
Other plate by the interposition of sheets 
of rubber or other resilient material 12 
between which is arranged .a- sheet of 
substantially inflexible material 13 such 
as a sheet of synthetic resm ff^^^fj-' 
The water enters one of the plates for 
examnle the plate 6 through its boss 9 
Stiows around the elongated or tortuous 
nas^ao-eway to the centre of the plate from 
STpasses to the plate 7 through 
r^»iHT,rB. 14 fFi"ure 3) formed m the 
ZT^ a^d 13.° The water then flows 
Som the centre of the plate 7 around the 
elongated or tortuous passageway m that 
plafe and then flows out through the boss 
9 on the plate- 7. The outer ™ea of 
the two plates are reinforced hy the 
provilon of Tvebs or the like 15 shown in 
Kre 2. A single heating element may 
he°arranged in .each P^^jageway in each 
plate although it is pref erred to emplov 
U or more heating elemente m each 
passa-eway of each plate ^"^^^ 
electric current at ' two points Ihe 
electric heating elements m each plate 
. commence in the region of the -^ater mlet 
in the plate 6 and. at the water ^outlet i:^ 
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the otkei plate T and may termmaie lu 
eack plate just prior to tl.e VOint ^h^i^ 
tlie water passes from oae plate to tue 
other plate: Embedded m eack plate i.. 
a strip of copper or other electric tonduct- 
ino- material 16 wkick is arranged to 
conduct tke current snpply f ^" 

of terminals 17 and 18 m eack plate to 
^^kick tke ends of tke electric jiealing 
clemcats not skown are connected, i^e 
strip 16 is connected to a termmai 19 
Snted on one .Ide of. the plate 6 -to 
wkick for example tke positive side ot 
tke electric current supply is counected 
f-, Tke negative side of . tke. 9urrent sufpi^ 
IS fed "to tke- electric keatlns element 
substantially midway between thear 
lengths. A negative terminal /JO is 
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leno-tks. -fl- negative ici.^— 
provided adjacent tke positive terminal 
19 oa tke .plate 6 and suck negative 
terminal 20 is connected., to a strip <.± 
copper or other electric conducting 
material 21 embedded in . the ^late 
Connected to tke strip 21 is a pair of 
25 terminals 22 to wkick tke electric keat- 
in"- elements are connected. J-Jie 
electric beating elements as aforesaid are 
arran"-ed in tke passageway 8 and are 
Sf expose to tke ■water fiowing 
30 tkerein tke two keating elements being 
separated one from tke otker by means 
Breferablv of a continuous ridge or pro- 
irtfon 23 or a series of projections 
'arranged alon^ tke length of tke passage- 
35 tay "Tke places 6 and 7 ^^fl- ^le electi-ic 
keatin- elements arranged tkerein as 
Se'aid when -cured togetker by meaas 
of tke screws or bolts 11 with tke skeeth 
and 13 between them form a waxer- 
•40 tight compartment the ^ water parsing 
into one plate on one side and emergin 
Sm tke otker plate on tke other aid^ 
The electric keating elements m eacu. 
Slate are preferubly connected together 
•45 FnpaiSleffor which purpose tke^o 
ne-ative terminals on tke .plates 6 and J 
and tLVo positive terminals are rnter- 

IKttfs-^oTnd^^^^^^^^^ 
SO eSSd by means o£ a detackable box or 
sSture of insulating material not 
sKn As aforesaid water is- caused-^to 
flov^tkiougk tke two plutes-tkrougk tke- 
.corncctiu?' member 10 wkick kas ,n 
55 annular depression 24 to V^rm^^^^^^l^ 
flow of water from tke member -to the 
Xe 6 Tke connecting member 10 also - 
It- iotker annular .depression, 2d for 
. S^mitting tke free flow .of water from tke 
GO ffi ? to the outlet 26 to wkick is con- 
'° Kd a suitable, form of ie - 

rpiiA-Tviter is supplied 1:0 the memrer lu 
Sder tkl-contaEl o£ -.a suitable .va ve or 
■ S Figure .3 .which- 13. provided m a 
65' pipe I ke -SS" coiikecteJ wiik tke mam 
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- water supply by means o %<l°^«^*^f^,^^, 
Tke manipiUating kandle 39 °^ t^^. f o, 
2T is so associated witk a switck device 31 
tkat tke water is caused to flow tkiougk 
kf pUtes 6 and 7 before tke electric 
ourrent supply is turned on and is ako 
so In-anged/ Aba eldctrjc current 

suppl? is turned off beforp the flow. u. 
water ceases. Tke cock 27 is P-tei a ;ly 
m the form- of a plug or quick ^li.s. 
cock K.kick may be .^completely clc.ed 
or fully opened within a range, of <.ay 
f80° Tke switck device .31 is pivotally 
mounted at 32 upon tke pipe line 28. It 
S Teferred tkat botk the negative and 
positive lines of tke current supply be 
opened or closed upon manipulation of tke 
handle 30 For tkis purpose two gravity 
Sled mercury switches a^^^^^^ 
;„«i-flA the device 31 wkich latter maj ue 
in he form of a casing of synthetic resiu 
material One of tke said mercury 
Sokes is arranged in the -gative^^^'de 

^hile the other "^.f ^^'y -/J'^'^we 
arranged in the positive sid«. These 
mercury switckea may eack be ot the 
usual liown tj-pe in tke iorm of a sealed 
n-lass container kavmg two terminals, 
Set being made tkrougk tke term^^^^^ 
wkeu tke glass container is tilted ca.vsm^ 
Tke mercu?y to brid.oe tke terminals. In 
ke position skown in. Figure 5 th.e cock 
27 ii its closed position and the s-^itck 
device 31 is held in tke position skown 
SrSeans of an arm 35 mounted upon and 
Xted to rotate with tlie valve s?m<Ue 
When the handle 30 is moved in the 
direction of tke arrow to open tke cock 

terSls and so close^the circuit .When 
however the kandle 30 is moved in the 
ijJoJite direction and.just prior to the 
position wkick it occupies wken tke va ve 
L fully closed tke arm 35 contacts wi h 
tke snatch device 31 and moves the 
delic; Sto-a position to open tke electric 

"^iTFi-ure G tke switck device 31 is 
nivotaUy mounted upon a lug 32a depend- 
W frol tke cock 27. In the posi lou 
tke cock,27 .in its ^lo^.^^ P9f ^ 
lnd ..tka swit^ device 31 « held- injhe 

5n^°^33fw^c£"mSSs. L abu^^ 
?4 on the device 31 in- contact Jith the 
casing of.tke-cock 37. .Tke handle oO ,s 
assicfated witk a lug. or finger ,35« wkio^ 
wken tke. kandle. 30 is. ^-^^^J^J^^ 
direction, of tke arrow ^"to ^9^^"°^ ^ 
open tke cock • engages- tke- device .>! to 
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move it into tlie dotted line position 
causing: the mercury in. tke switclies to 
bridge tlie terminals and so close the 
circuit. Wliea liowever tlie handle 30 is 
5 moved in tlie opposite direction the device 
31 ia moved into the full line position 
sliown due to the lactioa of the springs 33a 
thus opening the electric circuit. It will 
be appreciated that the device ol moves 
10 into the position to open the circuit before 
the handle GO is iu the position sbowa thus 
causing the electric, circuit to he opened 
before the water supply ceases. 

Eigure 7 illustrates the valve or cock 
13 27 shown in Figure 5 provided with 
mechaaism which may be employed for 
permitting the fl.ow of cold water through 
the heating device. Pivotally mouuted 
upon pins 38 at the rear of the valve 
20 casing 27 is a pair of levers 36 and 37 
pivotally connected together as shown. 
The lever 37 is provided with an arm 
39 which rests upon the upper surface of 
the switch device 31, while the lever 3r> 
25 is provided with a similar arm 40 which 
extends into the path of another finger 
41 provided on the spindle of the valve 
or cock. IxL the normal position of the 
valve as shown in Figure 5, that is to say 
30 in the position in which the valve is 
closed, and the switch device is in the 
full line position the finger 39 rests upon 
tke upper surface of the swit-ch device 31. 
When however* the handle of the valve is 
35 moved in the direction of the arrow Figure 
5 the finger 35 moves out of contact with 
the switch device 31 permitting the 
spring 33 to close the electric circuit. In 
this position the leverg' 36* and 37 are 
40 raoved into the dotted liae position shown 
in Figure 7, If the handle 30 is moved 
into its extreme position as shown in 
Figure 7 the arm 41 engages the finger 
4:0^and moves the levers 36 and 37 into 
45 the full line position. This movement 
causes :the finger 39 to depress the switcii 
device 31 into a position in which the 
electric circuit is opened thus permitting 
a flow of cold water through the heating 
50 device. 

In or4er to avoid any electrification of 
the water due to its contact w^ith the 
•electric heating elements it is" preferred to 
arrange the pipe line '28 connecting tUe 
55 device with the main water supply^ so 
that each part of the pipe line is m 
electric ^contact so that the water- fiowiag 
through the device may be earthed, ii, 
however, it is not possible to maintuin 
AO each part of the pipe line m electrical 
contketldue- for emmple to the provision 
of washers or the like a separate eartli 
connection may be made. , , ^ . 
Instead of making the two plates 6 and 
63 T of rectangular form as shown they may 



he of any other coavenient shape such as 
circular or of oval form. Furthermore, 
although in the specific embodiment of 
the invention described two plates are 
employed it is to be understood that the rjQ 
invention is not to be limited to such a 
construction as in some cases it laay be 
found that only one plate is desirable 
and that only an electric heating element 
is necessary. Alternatively more than 75 
two plates may be used it being desirable 
however that the plates be so constructed 
as to provide an even number of passage- 
ways or channels to enable the- water to 
enter and leave the device through the 80 
medium of the oppositely disposed bosses 
9. -- • 

Instead of causing the device 31 to be 
tilted by means of the finger 35 a suitable 
connection .'may 'be made between jlhe 85 
handle 30 or an associated part of the 
device 31 the connection having a certain 
amount of lost motion so as to enable the 
water to he turned on before the electric 
circuit is closed and to enable the electric 90 
circuit to be opened before fiow of water 
ceases- Instead of employing two 
mercury gravity switches the positive side 
may be controlled by a mercury switch 
while the- negative side may be opened 95 
and closed by means of a suitable contact 
swit-eli for example comprising a movable 
brush and a fixed brush. In such a 
construction it is preferred that the 
positive side be opened first when the ICQ 
cock is turned ofE so that any sparking . 
that may occur arises in the mercury 
STS^tcli and not between the brushes of 
the contact switch. 

By the employment of the construction 105 
accordins^ to the invention it is possible to 
obtain a^practically instantaneous supply 
of hot water. Due t^ the - switching 
arrangement the water must flow throucrli 
the device before the current is supplied HO 
to the heating element thereby avoiding 
overheating of the latter aad consequent • 
damage to the plates. 

An electric water heater has been 
proposed comprising a disc of insulating 115 
material having, sinuous grooves on both 
faces and having resistance wires arranged 
therein the size of the disc being- such as 
to substantially fill a space in the interior 
of a housing so that water could only flow 
over the disc in a very- thin film so as to 
fiujsh against the resistanpe^ wires. = > 
Elfectric water '.heaters have, also been 
proposed in which- the heating elements 
comprised cylindrical bodies havinjr 
resistance wires arranged either, in helical 
grooves of the outer surface of the -b-^dies 
or in an annular system of channels in 
both cases the water to be heated flowed 
along the grooves or channels. 
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2 electric ^ater . heating device 

,<„™T.-;<5mo- a substantiaily flat plate 

of electric insulating materxaL 

An electric water teating aevice as 
1-n clad^L I Vhereiu two (or more) of said 
in Claim , kavin."- a tortuous 

20 plates are provided eacli J^a^u rA-iies 

25 tlxe otlier plate ^^^^.^^ ^ ,3 

• Tiei^o^ fl^xtr^atTriil suclx. as rxAber 
tr,/ a slieet of inflexible material . 

,n ? Va electric water heating device as. 
indat i or 4 wherein th^^^^^^^^ 

^i^oTjLt tlie centre ot tae 
passageway to ^bout ^^ ^^^^ 

35 plate from ^lieuce ^\P^^^^^^^° l^^^^ the 

■ *• A +kI nrecedm"- claims 2 to b, 
50 wherein two spacea 



dosfd id t"e%lectrio circuit i. opened 
"e the flow of device as 

lyud^a'swS&able by a pivotu.^ 70 

5^ S^fc'ater beating de^ce as 
■ i ^ 10 " herein the switch device 
a Vr^S controlled mercury 
includes a gravity position 

switch that IS ^P'^f ^t^fi^ip^lilating 
to open the cxrcmt tlie m , ^^.^^ 

handle of tie vaive causing- 

-"n^'l^f^h^sTcrde^-wLnt^ 

S or is^oved into its open ^ , 

•^Ip'ln electric heating device as in 
1 • ; i 10 or 11 ^berein means are 
claim 9, or . cold 
nrovided for permitting » " 85 

ut 10 wherdn said means comprises a 
S^ol piTo'tllToon^^^^^^^^ 

^hich <=^:9r'H f J^'lr co-operates with 
.device while the "J.^^'^j^*' ^^i^g cock, 
means associated witli ^ 
the. arrangement being su^^^^^^^^ xtP^.^ 
further movement of the^vaKe 

geS C'rpAe^i--t. for tho ^ 
A? elSc beating device, as in 

witk tke main vater suppiy 

^^^'^.Iv as desmbed or as 

TTASELTINE, LAKE &^Lo., 
28 SoSbipton Buildings, London, 

England, and 
19_:25. West &b Street, New York, 

Agents for 'tie Applicant. 
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